Abstract This study examines the relationship between religious involvement and 12-month and lifetime DSM-IV major depressive disorder (MDD) within a nationally representative sample of Black Caribbean adults. MDD was assessed using the DSM-IV World Mental Health Composite International Diagnostic Interview (WMH-CIDI). Religious involvement included measures of religious coping, organizational and nonorganizational involvement, and subjective religiosity. Study findings indicate that religious involvement is associated with 12-month and lifetime prevalence of MDD. Multivariate relationships between religious involvement and MDD indicate lower prevalence of 12-month and lifetime MDD among persons who use religious coping and characterize themselves as being religious (for lifetime prevalence only); persons who frequently listen to religious radio programs report higher lifetime MDD. Lower rates of 12-month and lifetime MDD are noted for persons who attend religious services at least once a week (as compared to both higher and lower levels of attendance), indicating a curvilinear relationship. The findings are discussed in relation to previous research on religion and mental health concerns, conceptual models of the role of religion in mental health (e.g., prevention, resource mobilization) that specify multiple and often divergent pathways and mechanisms of religious effects on health outcomes, and the role of religion among Caribbean Blacks.
Introduction
Depression is a major mental health concern that affects all segments of the US population [1] with significant health (e.g., increased rates of morbidity and mortality) and social burdens (e.g., lost productivity and health care expenditures). Despite advances in depression research, the role of social and cultural factors in the etiology of major depressive disorder (MDD) within racial minority groups remains only partially understood. Paradoxically, despite their lower social status, higher rates of poverty [1] and exposure to social stressors, the Black population has lower rates of both MDD [2, 3] and suicide [4] as compared to non-Hispanic Whites. Further, recent research on mental health profiles of US Blacks [3, 5] indicates that ethnic diversity within this population (i.e., Blacks of Caribbean descent) is significant and consequential for mental health outcomes.
Presently, Blacks of Caribbean descent comprise roughly 4 % of the US Black population overall and up to 25 % in large metropolitan areas of the Northeast and Southeast [6] . Although similar to the native African American population in several respects, Black Caribbeans are also distinct on various health and social characteristics [5] . With respect to MDD, Caribbean Blacks (12.9 %) and African Americans (10.4 %) have lower lifetime MDD prevalence estimates than non-Hispanic Whites (17.9 %), but higher levels of chronicity and rated severity of MDD [5] . Further, for those meeting criteria for MDD, both African Americans and Caribbean Blacks were less likely than whites to receive treatment. Given differences in prevalence, severity, and treatment of MDD, research is needed that examines the role of unique cultural practices and institutions (e.g., religious involvement) as potential protective factors for MDD among Blacks of Caribbean descent [3] .
Studies of religious participation indicate that both African Americans and Caribbean Blacks have high levels of involvement as compared to non-Hispanic Whites [7] [8] [9] . However, Black Caribbeans differ from native African Americans in denominational affiliations, rates of organizational religious participation and use of religious helpseeking [7, 8] . Black Caribbean churches and religion have had a significant role in the physical and psychosocial wellbeing of Caribbean immigrants by helping immigrants in adapting to life in the US [10, 11] , providing material, social and psychological assistance, fostering ethnic awareness and identity, and mediating the broader racial, social, and cultural environments for immigrants [10, 12] . However, no systematic attention has focused on religious factors in relation to mental health issues within this group.
Prior research [13, 14] indicates that religion is protective against the onset of depression and is associated with higher likelihood of recovery and shorter time to recovery [15] . Research also indicates that religious participation is inversely associated with depression and depressive symptoms [16] [17] [18] . Although there is a limited body of research on the mental health of Black Caribbeans there is no available research that we know of on religion and MDD among this population. In a related area of research, religious participation was inversely associated with suicidal behavior among Black Caribbeans [19] . In particular, religious service attendance and the religious coping variable ''Look to God for Strength'' were inversely associated with both suicidal attempts and suicidal ideation. Subjective religiosity was also inversely associated with suicidal ideation.
The present study examines religious correlates of 12-month and lifetime prevalence of MDD among Black Caribbean adults who are respondents from the National Survey of American Life (NSAL). Diverse measures of religious involvement are assessed including organizational, non-organizational and subjective religious items. This investigation is an important addition to research on Black Caribbean mental health and religion that addresses questions concerning how religious factors are related to the occurrence of major depression within this population group. The NSAL includes the first major probability sample of Black Caribbeans. For the purposes of this study, Black Caribbeans are defined as persons who trace their ethnic heritage to a Caribbean country, but who now reside in the United States, are racially classified as Black, and who are English-speaking (but may also speak another language). In both the African American and Black Caribbean samples, it was necessary for respondents to self-identify their race as black. Those self-identifying as black were included in the Black Caribbean sample if they: (a) answered affirmatively when asked if they were of West Indian or Caribbean descent, (b) said they were from a country included on a list of Caribbean area countries presented by the interviewers, or (c) indicated that their parents or grandparents were born in a Caribbean area country.
Methods

Sample
The data collection was conducted from February 2001 to June 2003. The interviews were administered face-to-face and conducted within respondents' homes; respondents were compensated for their time. A total of 6,082 face-to-face interviews were conducted with persons aged 18 or older, including 3,570 African Americans, 891 non-Hispanic Whites, and 1,621 Blacks of Caribbean descent. After listwise deletion of cases, the analytic sample for this paper is 1,569 Black Caribbeans. The overall response rate was 72.3 %. The response rate was 77.7 % for Black Caribbeans. Final response rates for the NSAL two-phase sample designs were computed using the American Association of Public Opinion Research [guidelines (for Response Rate 3 samples) [20] (see Jackson et al. [21] ) for a more detailed discussion of the NSAL sample]. The NSAL data collection was approved by the University of Michigan Institutional Review Board.
Measures
Dependent Variable
The DSM-IV World Mental Health Composite International Diagnostic Interview (WMH-CIDI), a fully structured diagnostic interview, was used to assess both 12-month and lifetime major depressive disorder (MDD). The mental disorders sections used for NSAL are slightly modified versions of those developed for the World Mental Health project initiated in 2000 [22] and the instrument used in the National Comorbidity Survey-Replication (NCS-R) [23] .
Independent Variables
Religious Involvement
Measures of organizational, nonorganizational, and subjective religious participation, religious coping, and religious denomination are investigated in this analysis. Organizational religious participation, measured by frequency of service attendance, combines two items-frequency of attendance and whether or not the respondent attended services since the age of 18. The resulting categories are: attend nearly everyday, attend at least once a week, a few times a month, a few times a year, less than once a year and (except for weddings and funerals) never attended services since the age of 18. Four measures of nonorganizational religious participation are used in this analysis: reading religious books or other religious materials, watching religious television programs, listening to religious radio programs on the radio, and prayer. Respondents were asked how often they engaged in these activities (i.e., nearly everyday, at least once a week, a few times a month, at least once a month, a few times a year or never), which ranged from 6 for nearly everyday to 1 for never.
Subjective religiosity is measured by an item assessing respondents' self-ratings of religiosity: ''How religious would you say you are?'' This item had 4 categories ranging from 4 (very religious) to 1 (not religious at all). Religious coping is assessed by two measures. The first question asks: ''How important is prayer when you deal with stressful situations?'' very important (4), fairly important (3), not too important (2), or not important at all (1). The second question reflects an overall orientation toward God as a resource and asks respondents' level of agreement with the following statement: ''I look to God for strength, support, and guidance.'' Respondents indicate whether they: strongly agree (4), somewhat agree (3), somewhat disagree (2), or strongly disagree (1) with this statement.
Control Variables
Demographic variables used in this analysis include age, gender, education, family income and number of physical health problems. Missing data for family income and education were imputed using an iterative regression-based multiple imputation approach incorporating information about age, gender, region, race, employment status, marital status, home ownership, and nativity of household residents. Given known associations between mental and physical health status, number of physical health conditions is also included as a control variable. This was measured by reports by respondents of the number of doctor-diagnosed physical conditions. The distribution of the study variables is presented in Table 1 .
Analysis Strategy
All percentages reported are weighted based on the distribution of African Americans and Black Caribbeans in the population. Bivariate cross-tabulations and means are presented to illustrate the independent effect of each predictor on 12-month and lifetime MDD. Bivariate crosstabulations are tested using the Rao-Scott v 2 which is a complex design-corrected measure of association. An F means test is used for bivariate associations with continuous variables. For the multivariate analyses, logistic regression was used. Odds ratio estimates and 95 % confidence intervals are presented. All analyses were conducted using SAS 9.13 which uses the Taylor expansion approximation technique for calculating the complex design-based estimates of variance. All statistical analyses accounted for the complex multistage clustered design of the NSAL sample, unequal probabilities of selection, nonresponse, and poststratification to calculate weighted, nationally representative population estimates and standard errors.
Results
12-Month Major Depressive Disorder
Seven percent (7.74 %, n = 76) of Black Caribbeans met criteria for 12-month MDD. Bivariate analysis of the religious participation variables on 12-month MDD is presented in Table 2 . Church attendance is the only variable that is significantly associated with 12-month MDD, but this relationship is non-linear. Respondents who reported that they attended religious services at least once per week and those respondents who never attended religious services were the least likely to have 12-month MDD. Multivariate analysis (Table 3) found that service attendance and the two religious coping variables were significantly associated with 12-month MDD. Compared to respondents who attended religious services at least once per week, those who attended religious services less than once per year, a few times per month, and nearly everyday, were significantly more likely to have 12-month MDD. The two religious coping variables were both inversely related to 12-month MDD.
Lifetime Major Depressive Disorder
Thirteen percent (13.52 %, n = 148) of Black Caribbeans had a MDD as some point in their lifetime. Bivariate analysis (Table 2) indicated that service attendance was the only religious participation variable significantly associated with lifetime MDD. Consistent with the analysis for 12-month MDD, respondents who attended religious services at least once per week and those who never attended religious services were the least likely to meet criteria for lifetime MDD. In the multivariate analysis (Table 3) , frequency of service attendance, listening to religious programs, self-rated religiosity and the coping variable looking to God for strength, were all significantly associated with lifetime MDD. Respondents who attended religious services less than once per year, a few times per year, a few times per month, and nearly everyday had greater likelihoods of having lifetime MDD than respondents who attended religious services at least once per week. Respondents who listened to religious radio programs were more likely to meet criteria for lifetime MDD (OR = 1.35, CI = 1.07-1.69), while those who had higher levels of self-rated religiosity and those who indicated that they were more likely to 'Look to God for Strength' were less likely to meet criteria for lifetime MDD.
Given the large number of religion variables in the regressions, we performed tests for multicollinearity. The Variance Inflation Factor, a commonly used test of multicollinearity between independent variables, was calculated. This supplementary analysis indicated that none of the Variance Inflation Factors reached the threshold of 10 (or the more stringent threshold of 4) which many researchers regard as a sign of severe or serious multicollinearity between independent variables [24] .
Discussion
Study findings confirmed the association between 12-month and lifetime MDD and a diverse group of religious participation factors within a national sample of Black Caribbean adults and controlling for established covariates of depression. Significant associations for organizational (i.e., service attendance) and non-organizational participation (i.e., religious radio), religious coping orientations, and religious self-characterizations are consistent with multidimensional frameworks of the association between religious involvement and depression. Service attendance was associated with both 12-month and lifetime MDD, which is consistent with prior research [13, 14] indicating that organizational participation is a robust and inverse correlate of depression (e.g., depressive symptoms, depression diagnoses). However, this analysis found that the relationship between service attendance and MDD was curvilinear; persons reporting both more (nearly everyday) and less frequent attendance were more likely to report 12-month and lifetime MDD, as compared to weekly attenders. Persons attending nearly everyday were 4-4.5 times more likely than weekly attenders to report MDD. Interestingly, those who never attended services were not significantly different from weekly attenders in reporting either 12-month or lifetime MDD. These findings indicate that, among Black Caribbeans, service attendance is associated with MDD in a curvilinear or U-shaped manner. This is consistent with several other studies in this field [25] . Previous research that assumes a linear association between attendance and MDD or measures service attendance as a dichotomous factor (i.e., never vs. at least once a year) potentially mispecifies the functional form of the relationship between attendance and outcomes and reduces variability in attendance, thus limiting the ability to detect effects [26] . Further, the finding that increased risk for MDD is associated with both infrequent and very frequent service attendance (nearly everyday) suggests the operation of different causal mechanisms in relation to MDD. Service attendance effects on depression have typically been viewed as a reflection of the protective effects of contact with religious communities that provide access to social resources (e.g., social support) that insulate people from stressors and/or moderate their impact [27, 28] . Presumably, attending at least once a week is indicative of active involvement and integration within religious settings that confers specific benefits and resources that are protective against depression. Further, weekly attendance provides opportunities to become better acquainted with individuals and their social circumstances and increases the likelihood that clergy and church members will recognize changes in behavior or mood of persons who may be at risk for MDD. These levels of integration and familiarity may be overlooked in persons who attend less frequently. Accordingly, attendance is assumed to have an inverse linear and protective or preventive effect in which higher levels of attendance are associated with lower rates of mental health problems.
However, an alternative model of religion's effect on mental health, the resource mobilization perspective, suggests that a serious challenge or threat is accompanied by an increase in religious participation as part of ongoing efforts to cope [14, 29] . For example, Ellison [30] found that non-organizational religious behaviors (i.e., prayer, reading religious materials and meditation) were positively associated with depressive symptoms among southern blacks and whites. Similarly, Ai et al. [31] found high rates of prayer among patients who had reported depression 1-month after coronary artery bypass graft. At 1 year post surgery, however, prayer was related to lower psychosocial distress. In the present study, high levels of service attendance among persons reporting MDD may reflect their efforts to mobilize resources (e.g., social support) as part of their coping strategies. Similarly, listening to religious radio was associated with greater likelihood of reporting 12-month and lifetime MDD, suggesting a comparable effort to engage these activities as part of one's coping efforts.
Interestingly, other non-organizational activities (religious reading, watching religious television and private prayer) were unrelated to MDD. Importantly, in contrast to previous findings [30] , private prayer and reading religious materials were not associated with MDD. Further, persons who never attended services were not significantly different from weekly attenders in regards to 12-month or lifetime MDD, a finding that merits further study. Turning to religious coping and subjective religiosity, persons who looked to God for strength and viewed themselves as religious were less likely to meet criteria for 12-month and lifetime MDD; persons who said prayer was important in stressful situations were less likely to report 12-month MDD. The current study's findings are consistent with prior research indicating that religious coping orientations/ strategies and self-characterizations as being religious have a salutary impact on a variety of health stressors and conditions [14, 32] , including depression [13, 31] . Religious coping strategies and viewing oneself as religious may reflect psychosocial resources that: (1) help to reframe problems and effectively manage distress associated with life difficulties (2) bolster positive self-attributions (e.g., self-efficacy and competence), and/or (3) mediate the impact of stressors on depression [13, 27] .
In conclusion, the findings of this study can be summarized as follows. Religious service attendance was associated with MDD in a curvilinear manner. Looking to God for strength was negatively associated with both 12-month and lifetime MDD. The importance of prayer during stressful situations was negatively associated with 12-month MDD and self-rated religiosity was negatively associated with lifetime MDD. Lastly, listening to religious programs was positively associated with lifetime MDD, a finding that was consistent with the resource mobilization perspective of religion and health.
Limitations
This study has several limitations. First, individuals who do not speak English (i.e., persons who only speak Spanish, Haitian-French, or Creole dialects) were not included in the sample. As a consequence, the study findings are not generalizable to these groups of Caribbean Blacks. Second, findings are not generalizable to segments of the population such as homeless and institutionalized individuals who were not represented in the sample. Third, given the crosssectional nature of the data, causal inferences regarding the relationships between religious participation and MDD (i.e., protective effects, resource mobilization) are suggestive and await confirmation with prospective data.
Despite these limitations, the significant advantages of the sample and study variables provided the first opportunity to examine how diverse measures of religious participation and potential mechanisms/pathways of influence (i.e., resource mobilization and protective effects) were associated with MDD among a representative sample of Caribbean Blacks. Importantly, study findings indicating that religious radio, religious coping, and self-attributions of religiosity are all significant, coupled with evidence that service attendance has a curvilinear relationship with MDD, suggest several future areas of inquiry.
